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(57) Abstract: 

PURPOSE: To enhance the current detection accuracy and reduce the size 

of a current detection circuit. 

CONSTITUTION: A first level shifting means for performing a level 
shifting of a source potential of a main MOSFET 3 is constituted of a 
first diode 5 connected in the forward direction to an inversion input 
terminal of an amplifier from the source of the main MOSFET 3 and a 
first resistance 6 connected between the inversion input terminal 
thereof and a low potential point. A second level shifting means for 
performing a level shifting of the source potential of a mirror MOSFET 4 
is constituted of a second diode 7 connected in the forward direction to 
a non-inversion input terminal of the amplifier 9 from the source of the 
mirror MOSFET 4 and a second resistance 8 connected between the non- 
inversion input terminal thereof and a low potential point. 
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CLAIMS 

[Claim(s) ] 

[Claim 1] The mirror MOSFET by which mirror connection was made in Maine 
MOSFET which drives a load, and this Maine MOSFET The amplifier which 
considers the electrical potential difference which carried out the 
level shift of the electrical potential difference which carried out the 
level shift of the source potential of said Maine MOSFET with the 1st 
level shift means, and the source potential of said mirror MOSFET with 
the 2nd level shift means as both inputs, The transistor which considers 
the output of this amplifier as a base (or gate) input. The feedback 
resistor connected to the source terminal of said mirror MOSFET from the 
collector (or drain) terminal of this transistor. In the current 
detector which has the resistance for current detection which detects 



the current which is connected to the emitter (or source) terminal of 
said transistor, and flows to said mirror MOSFET The 1st diode by which 
said 1st level shift means was connected to the inversed input terminal 
of said amplifier from the source terminal of said Maine MOSFET in the 
forward direction, The 2nd diode which is constituted from the 1st 
resistance connected between this inversed input terminal and the low 
voltage point and by which said 2nd level shift means was connected to 
the non-inversed input terminal of said amplifier from the source 
terminal of said mirror MOSFET in the forward direction, The current 
detector characterized by coming to constitute from the 2nd resistance 
connected between this non-inversed input terminal and the low voltage 
point. 

[Claim 2] High side left-hand side Maine MOSFET which carried out the 
load in between and was connected to H bridge type, high side right-hand 
side Maine MOSFET, the low side left-hand side MOSFET, and the low side 
right-hand side MOSFET The high side left-hand side mirror MOSFET by 

which mirror connection was made in said high side left-hand side Maine 
MOSFET The high side right-hand side mirror MOSFET by which mirror 
connection was made in said high side right-hand side Maine MOSFET The 
1st level shift means which carries out the level shift of the source 
potential of said high side left-hand side Maine MOSFET, The 2nd level 
shift means which carries out the level shift of the source potential of 
said high side left-hand side mirror MOSFET, The 3rd level shift means 
which carries out the level shift of the source potential of said high 
side right-hand side Maine MOSM'T, The -Ith level shift means which 
carries out the level shift of the source potential of said high side 
right-hand side mirror MOSFET, The amplifier which inputs into a non- 
inversed input terminal the electrical potential difference which 
inputted into the inversed input terminal the electrical potential 
difference which carried out the level shift, respectively with said 1st 
level shift means and the 3rd level shift means, and carried out the 
level shift, respectively with said 2nd level shift means and the 4th 
level shift means, The transistor which considers the output of this 
amplifier as a base (or gate) input, The feedback resistor connected to 
which source terminal of said high side left-hand side mirror MOSFET or 
the high side right-hand side mirror MOSFET from the collector (or 
drain) terminal of this transistor. It is the current detector which has 
the resistance for current detection which detects the current which is 
connected to the emitter (or source) terminal of said transistor, and 
flows they to be [ any of said high side left-hand side mirror MOSFET or 
the high side right-hand side mirror MOSFET ]. The 1st diode by which 



said 1st level shift means was connected to the inversed input terminal 
of said amplifier in the forward direction from the source terminal of 
said high side left-hand side Maine MOSFET, It constitutes from the 1st 
resistance connected between this inversed input terminal and the low 
voltage point. The 2nd diode by which said 2nd level shift means was 
connected to the non-inversed input terminal of said amplifier in the 
forward direction from the source terminal of said high side left-hand 
side mirror MOSFET, It constitutes from the 2nd resistance connected 
between this non-inversed input terminal and the low voltage point. Said 
3rd level shift means is constituted from the 3rd diode connected to the 
inversed input terminal of said amplifier in the forward direction from 
the source terminal of said high side right-hand side Maine MOSFET, and 
said 1st resistance. Said 4th level shift means is a current detector 
characterized by coming to constitute from the 4th diode connected to 
the non-inversed input terminal of said amplifier in the forward 
direction from the source terminal of said high side right-hand side 
mirror MOSFET, and said 2nd resistance. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the current detector 
which detects the current which flows for a load with high precision 
using the power metal-oxide semiconductor field effect transistor 
containing the mirror MOSFET for current detection. 
[0002] 

[Description of the Prior Art] As 1st conventional example of the 
current detector using the power metal-oxide semiconductor field effect 



transistor containing the mirror MOSFET for current detection, there is 
a thing as shown in drawing 4 . In this drawing 1 The drain terminal of 
power raetal-Qxide semiconductor field effect transistor with a current 
detection function, Power-source Vdd Rhine and 2 Namely, the gate 
terminal of power metal-oxide semiconductor field effect transistor with 
a current detection function, The mirror MOSFET by which mirror 
connection of Maine MOSFET where 3 drives a load 13, and 4 was made in 
Maine MOSFET Division resistance for R21 and R22 to carry out the level 
shift of the source potential of Maine MOSFET 3, For an amplifier and 10, 
as for a feedback resister and 12, a transistor and 11 are [ division 
resistance for R19 and R20 to carry out the level shift of the source 
potential of a mirror MOSFET 4, and 9 / the resistance for current 
detection and 14 ] GND. And potential V3 after carrying out the level 
shift of the source potential of Maine MOSFET 3 by the division 
resistance R21 and R22 Potential V4 after carrying out the level shift 
of the source potential of a mirror MOSFET 4 by the division resistance 
R19 and R20 If both potentials are inputted into amplifier 9 It is V3 
=V4 by the imaginary short of an amplifier 9. It acts so that it may 
become. By applying feedback to the source potential of a mirror MOSFET 
4 through the transistor 10 which an amplifier 9 is furthermore operated 
using the potential after a level shift, and considers the output of an 
amplifier 9 as an input Source potential Vout of Maine MOSFET 3 Source 
potential V2 of a mirror MOSFET 4 He is trying to keep it equal. Since 
the input impedance of an amplifier 9 is high, a detection current will 
flow into the rosistfince 12 for current detection through a roodback 
resistor II and a transistor 10, and will be detected as an electrical 
potential difference here. In this conventional example, since the 
potential after carrying out the level shift of the source potential of 
MOSFETs 3 and 4 by division resistance is inputted into amplifier 9, the 
input operation electrical-potential-difference range of amplifier 9 is 
changeable by setting division resistance as a suitable value (ratio). 
For this reason, the amplifier of a single power source with the 
comparatively narrow input operation electrical-potential-difference 
range can be used, and built-in of the amplifier 9 to IC, i.e., a 
current detector, is attained. 

[0003] The 2nd conventional example of a current detector is shown in 
drawing 5 . This conventional example applies the 1st conventional 
example to H bridge. Each configuration component in the 1st 

conventional example functions as each configuration component on the 
left-hand side of a high side like high side left-hand side Maine MOSFET 
3 and the high side left-hand side mirror MOSFET 4. The gate terminal of 



high side right-hand side power metal-oxide semiconductor field effect 
transistor and 23 22 High side right-hand side Maine MOSFET Division 
resistance for the high side right-hand side mirrors MOSFET, R25, and 
R26 to carry out the level shift of the source potential of high side 
right-hand side Maine MOSFET 23 in 24, Division resistance for R23 and 
R24 to carry out the level shift of the source potential of the high 
side right-hand side mirror MOSFET 24, A high side right-hand side 
amplifier and 30 29 A high side right-hand side transistor, A high side 
right-hand side feedback resister and 32 31 The resistance for high side 
right-hand side current detection. For 33, as for the gate terminal of 
low side right-hand side power metal-oxide semiconductor field effect 
transistor, and 35, the gate terminal of low side left-hand side power 
metal-oxide semiconductor field effect transistor and 34 are [ low side 
left-hand side power metal-oxide semiconductor field effect transistor 
and 36 ] low side right-hand side power metal-oxide semiconductor field 
effect transistor. It is made to carry out the level shift of the source 
potential of each MOSFETs 3, 4, 23, and 24 by the side of a high side by 
division resistance by such configuration, respectively. Circuit 
actuation of the current detector of the right and left in H bridge is 
the same as that of the 1st conventional example. 
[0004] 

[Problem (s) to be Solved by the Invention] However, if it is in such a 
conventional current detector, it is the source potential V2 of Mirror 
MOSFET. Source potential Vout of Maine MOSFET It uses and is [Equation 

1]. V2 =Vout - [1+ (RI9/R20)] /[l+ (R21/R22)] 

The division resistance R21 and R22 of Maine MOSFET since it is 
expressed, and the division resistance R19 and R20 by the side of Mirror 
MOSFET are typ, respectively. It only varies only to a value, and 

is [Equation 2]. V2 typ=Vout It receives and is V2min=0. 98Vout. It will 
be set to V2max=l. 02Vout. That is, as for **2% or more, for example, the 
case of Vout =11. 5V, relative precision dispersion of division 
resistance will differ [ no less than **230mV of detection currents ] in 
the source potential of only **1% and power metal-oxide semiconductor 
field effect transistor in an absolute value. On the other hand, if it 
changes even when it is slight as shown in drawing 6 in order for a 
drain current, i. e. , a detection current, to change a lot in proportion 
[ almost ] to the electrical potential difference between source drains 
of Mirror MOSFET, since the electrical potential difference between 
source drains changes and a drain current changes as a result, a 
detection current is undetectable with a sufficient precision. [ of the 
source potential of Mirror MOSFET ] That is, the precision of the 



division resistance for level shifts influenced current detection 
precision greatly, and there was a trouble that it became difficult to 
perform current detection with high degree of accuracy by dispersion in 
resistance. This is because there are configurations (width of face, die 
length, depth, etc. ) of a diffusion layer, concentration of a diffusion 
layer, impurity diffusion dispersion, and a dispersion factor like gap 
of Al contact doubling location, when building resistance for IC chip. 
Moreover, although the same circuit as each is needed in order to detect 
the current of right-and-left both directions when applying a current 
detector to H bridge like the 2nd conventional example, considering that 
this simplifies the circuit of two right and left by the resistance 
division method, it will become a load and the type of circuit by which 
resistance will be inserted in juxtaposition, a drive current will flow 
into this parallel resistance, and the current which flows for a load 
will decrease. By following as mentioned above, in the conventional 
example, when the level shift of the source potential of MOSFET was 
carried out by division resistance, dispersion in resistance influenced 
the source potential of Mirror MOSFET, there was a trouble that current 
detection precision worsened and there was a trouble that the completely 
same current detector was needed for both right and left of H bridge, 
and a circuit scale became large in the 2nd conventional example further. 
[0005] This invention aims at offering the current detector which it was 
made paying attention to such a conventional trouble, and current 
detection precision can be raised, and can make a circuit scale small. 
[0006] 

[Moans for Solving the Problem] In order to solve the above-mentioned 
technical problem, invention according to claim 1 The mirror MOSFET by 
which mirror connection was made in Maine MOSFET which drives a load, 
and this Maine MOSFET The amplifier which considers the electrical 
potential difference which carried out the level shift of the electrical 
potential difference which carried out the level shift of the source 
potential of said Maine MOSFET with the 1st level shift means, and the 
source potential of said mirror MOSFET with the 2nd level shift means as 
both inputs, The transistor which considers the output of this amplifier 
as a base (or gate) input. The feedback resistor connected to the source 
terminal of said mirror MOSFET from the collector (or drain) terminal of 
this transistor. In the current detector which has the resistance for 
current detection which detects the current which is connected to the 
emitter (or source) terminal of said transistor, and flows to said 
mirror MOSFET The 1st diode by which said 1st level shift means was 
connected to the inversed input terminal of said amplifier from the 



source terminal of said Maine MOSFET in the forward direction, The 2nd 

diode which is constituted from the 1st resistance connected between 
this inversed input terminal and the low voltage point and by which said 
2nd level shift means was connected to the non-inversed input terminal 
of said amplifier from the source terminal of said mirror MOSFET in the 
forward direction, Let it be a summary to come to constitute from the 
2nd resistance connected between this non-inversed input terminal and 
the low voltage point. 

[0007] High side left-hand side Maine MOSFET which invention according 
to claim 2 carried out the load in between, and was connected to H 
bridge type, high side right-hand side Maine MOSFET, the low side left- 
hand side MOSFET, and the low side right-hand side MOSFET The high side 
left-hand side mirror MOSFET by which mirror connection was made in said 
high side left-hand side Maine MOSFET The high side right-hand side 
mirror MOSFET by which mirror connection was made in said high side 
right-hand side Maine MOSFET The 1st level shift means which carries out 
the level shift of the source potential of said high side left-hand side 
Maine MOSFET, The 2nd level shift means which carries out the level 
shift of the source potential of said high side left-hand side mirror 
MOSFET, The 3rd level shift means which carries out the level shift of 
the source potential of said high side right-hand side Maine MOSFET, The 
4th level shift means which carries out the level shift of the source 
potential of said high side right-hand side mirror MOSFET, The amplifier 
which inputs into a non-inversed input terminal the electrical potential 
dirrcroncc which inputted into the inversed input terminal the 
electrical potential difference which carried out the level shift, 
respectively with said 1st level shift means and the 3rd level shift 
means, and carried out the level shift, respectively with said 2nd level 
shift means and the 4th level shift means. The transistor which 
considers the output of this amplifier as a base (or gate) input. The 
feedback resister connected to which source terminal of said high side 
left-hand side mirror MOSFET or the high side right-hand side mirror 
MOSFET from the collector (or drain) terminal of this transistor, It is 
the current detector which has the resistance for current detection 
which detects the current which is connected to the emitter (or source) 
terminal of said transistor, and flows they to be [ any of said high 
side left-hand side mirror MOSFET or the high side right-hand side 
mirror MOSFET ]. The 1st diode by which said 1st level shift means was 
connected to the inversed input terminal of said amplifier in the 
forward direction from the source terminal of said high side left-hand 
side Maine MOSFET, It constitutes from the 1st resistance connected 



between this inversed input terminal and the low voltage point. The 2nd 
diode by which said 2nd level shift means was connected to the non- 
inversed input terminal of said amplifier in the forward direction from 
the source terminal of said high side left-hand side mirror MOSFET, It 
constitutes from the 2nd resistance connected between this non-inversed 
input terminal and the low voltage point. Said 3rd level shift means is 
constituted from the 3rd diode connected to the inversed input terminal 
of said amplifier in the forward direction from the source terminal of 
said high side right-hand side Maine MOSFET, and said 1st resistance. 
Let it be a summary to come to constitute said 4th level shift means 
from the 4th diode connected to the non-inversed input terminal of said 
amplifier in the forward direction from the source terminal of said high 
side right-hand side mirror MOSFET, and said 2nd resistance. 
[0008] 

[Function] The electrical potential difference after carrying out the 
level shift of the source potential of Maine MOSFET for the 1st diode in 
invention according to claim 1, If the electrical potential difference 
after carrying out the level shift of the source potential of Mirror 
MOSl'irr for the 2nd diode is inputted into both the input terminals of 
amplifier It acts so that the potential of both the input terminal may 
become equal according to imaginary short. Furthermore, an amplifier is 
operated using the electrical potential difference after a level shift, 
and the source potential of Maine MOSFET and the source potential of 
Mirror MOSFET are kept equal by applying feedback to the source 
potential of Mirror VIOSI'ET through the transistor which considers the 
output of an amplifier as an input. A detection current flows into the 
resistance for current detection through a feedback resistor and a 
transistor using the input impedance of an amplifier being large, and is 
detected as an electrical potential difference. Source potential Vout' 
of Maine MOSFET is used for source potential V2' of Mirror MOSFET in 
this current detection actuation, and it is [Equation 3]. V2' =Vout' - 
(forward voltage of the 1st diode) + (forward voltage of the 2nd diode) 
It is expressed by carrying out. It depends for current detection 
precision on dispersion in the forward voltage of the 1st diode, and the 
forward voltage of the 2nd diode from this. The forward voltage of ** 
diode can be controlled by several mV order by this on the manufacture 
process of IC. ** Dispersion in the forward voltage of the 1st diode of 
Maine MOSFET and the 2nd diode by the side of Mirror MOSFET is offset. 
It becomes possible to be able to suppress dispersion in the forward 
voltage of the 1st diode, and the forward voltage of the 2nd diode very 
very small from this, and to raise current detection precision. 



[0009] In invention according to claim 2, it becomes possible to raise 

current detection precision like invention of the claim 1 above- 
mentioned publication by carrying out the level shift of Maine MOSFET 
Maine MOSFET on the left-hand side of a high side and Mirror MOSFET, and 
on the right-hand side of a high side, and each source potential of 
Mirror MOSFET using diode, respectively in the current detector applied 
to H bridge. Moreover, it becomes possible to make a circuit scale small 
by making the electrical potential difference which carried out the 
level shift input into single amplifier. 
[0010] 

[Example] Hereafter, the example of this invention is explained based on 
a drawing. Drawing 1 is drawing showing the 1st example of this 
invention, and is the case where this invention is applied to a high 
side switch, in addition, the same as that of a device, a component, etc. 
in said drawing 4 and drawing 5 in drawing 2 and drawing 3 which show 
drawing 1 and the 2nd and 3rd below-mentioned example — it is — 
carrying out — an equal thing — the same sign as the above — with — 
**** — it is shown and the duplicate explanation is omitted. 
[OOll] First, if the configuration of this example is explained, the 1st 
level shift means for carrying out the level shift of the source 
potential of Maine MOSFET 3 consists of two or more 1st diodes 5 and the 
1st resistance 6, and the 2nd level shift means for carrying out the 
level shift of the source potential of a mirror MOSFET 4 consists of two 
or more 2nd diodes 7 and the 2nd resistance 8. 

[0012] Next, an operation of this example is explained. If the gate of a 
high side MOSFET turns on, to an lo and mirror MOSFET 4 side, the 
current of io (however, lo =k-io, k: mirror ratio) will flow at the 
Maine MOSFET 3 side. Moreover, the current to which the level shift of 
the mirror MOSFET 4 each sides is carried out by the 1st diode 5 and 2nd 
diode 7 the Maine MOSFET 3 side, and it is decided by the electrical 
potential difference, the 1st resistance 6, and the 2nd resistance 8 
after a level shift that the input of amplifier 9 will be the 1st and 
2nd diode 5 and 7 flows, respectively. Moreover, it becomes possible to 
pass the ****** for a load 13 because the current which flows to the 
Maine MOSFET 3 side uses resistance of a far larger value than the 
armature resistance of a load 13 for the 1st resistance 6. on the other 
hand — Maine — MOSFET — three — the source — potential — the — 
one — diode — five — a level shift — having carried out — the back 
— potential — V — three — ' — a mirror — MOSFET — four — the 
source — potential — the — two — diode — seven — a level shift — 
having carried out — the back — potential — V — four — ' — both — 



potential — amplifier — nine — inputting — if — It acts so that it 
may become V3' =V4' according to the imaginary short of an amplifier 9. 
Furthermore, the amplifier 9 was operated using the potential after a 
level shift, and V2' =Vout' is realized as a result by applying feedback 
to the source potential of a mirror MOSFET 4 through the transistor 10 
which considers the output of an amplifier 9 as an input. Moreover, like 
the conventional example, using the input impedance of an amplifier 9 
being large, a detection current flows into the resistance 12 for 
current detection through a feedback resistor 11 and a transistor 10, 
and is detected as an electrical potential difference. Here, the above- 
mentioned transistor 10 can be used also by MOSFET or the bipolar 
transistor. 

[0013] In above-mentioned current detection actuation, source potential 
Vout' of Maine MOSFET 3 is used for source potential V2' of a mirror 
MOSFET 4, and it is [Equation 4]. V2' =Vout' - sigma(VF of 1st diode of 
Maine MOSFET) +sigma (VF of the 2nd diode by the side of Mirror MOSFET) 
It is expressed. It depends for an error on the absolute value of 
dispersion in the forward voltage (VF) of the 1st and 2nd diode 5 and 7 
by the side of Maine MOSFET 3 and a mirror MOSFET 4 from an upper type. 
This is VF of that it is controllable by the order whose forward voltage 
of ** diode is several mV on the manufacture process of IC, and ** Maine 
MOSFET 3. VF by the side of a mirror MOSFET 4 Since it is expectable to 
offset dispersion, it has the advantage that dispersion produced about 
**230mV of maxes when a level shift is performed by resistance division 
can bo suppressed to about several [ only ] mV by this diode level shift 
method. Since the input operation electrical-potential-difference range 
of amplifier 9 can be narrowed by using two or more steps of diodes 
further for level shifts, there is an advantage that the circuit itself 
can be built in IC by using the comparatively narrow amplifier of the 
input operation electrical-potential-difference range as well as a 
conventional type, maintaining high degree of accuracy. 
[0014] Here, the diode 5 for level shifts or several n of 7 are the 
forward voltage VF of the maximum input electrical-potential-difference 
range Vimax of supply voltage Vdd and amplifier 9, and diodes 5 and 7. 
What is necessary is to use, and just to set up, as shown in a degree 
type. 

[0015] [(Vdd-Vimax) /VF] In the case of <n, Vdd=12V [ for example, ], 
Vimax=5V, and VF =0. 8V, it is n> (12-5) / 0. 8= 8. 75, and the diode 5 for 

level shifts or 7 is good to make it nine or more pieces. On the other 
hand, it is the forward voltage VF of diode. Although it is small, in 
order to change with the currents which flow to diode, it is this 



forward voltage VF. In order to be a Maine MOSFET 3 and mirror MOSFET 4 

side and to make it equal, it is [Equation 5] about area A5 of diodes 5 
and 7, and A6. Rl : R2=A5:A6 (however, Rl and R2 each value of the 1st 

and the 2nd resistance) 

Current detection precision improves by carrying out. 
[0016] The 2nd example of this invention is shown in drawing 2 . This 
example applies this current detector to H bridge. At this example, the 
1st level shift means for carrying out the level shift of the source 
potential of high side left-hand side Maine MOSFET 3 consists of two or 
more 1st diodes 5 and the 1st resistance 6, and the 2nd level shift 
means for carrying out the level shift of the source potential of the 
high side left-hand side mirror MOSFET 4 consists of two or more 2nd 
diodes 7 and the 2nd resistance 8. Moreover, the 3rd level shift means 
for carrying out the level shift of the source potential of high side 
right-hand side Maine MOSFET 23 consists of two or more 3rd diodes 25 
and the 3rd resistance 26, and the 4th level shift means for carrying 
out the level shift of the source potential of the high side right-hand 
side mirror MOSFET 24 consists of two or more 4th diodes 27 and the 4th 
resistance 28. 

[0017] By considering as the above-mentioned configuration, an accurate 
current detection operation is realizable like said 1st example on H 
bridge. 

[0018] The 3rd example of this invention is shown in drawing 3 . This 
example attains reduction-by-half-ization of a circuit scale, when this 

current detector is applied to II bridge. At this example, the Ath level 
shift means for only one piece being used, and the 3rd level shift means 
for carrying out the level shift of the source potential of high side 
right-hand side Maine MOSFET 23 consisting of two or more 3rd diodes 25 
and the 1st resistance 6, and carrying out the level shift of the source 
potential of the high side right-hand side mirror MOSFET 24, as for 
amplifier 9 consists of two or more 4th diodes 27 and the 2nd resistance 
8. That is, the 1st resistance 6 is shared by the 1st level shift means 
and the 3rd level shift means, and the 2nd resistance 8 is shared by the 
2nd level shift means and the 4th level shift means. 

[0019] Although the direction of the current which flows for a load 13 
by considering as the above-mentioned configuration cannot be specified, 
detection with a sufficient precision of the current value which flows 
for a load 13 of it is attained. Moreover, in the 3rd example, since 

[ with the load 13 which had become a problem by the resistance division 
method by using diode for the level shift of the source potential of 
each MOSFET, and connecting the potential after a level shift to the 



same amplifier 9 ] resistance of juxtaposition places and replaces 
bidirectional diode, this bidirectional diode can protect the inflow 
(reduction in the load current) of the current to juxtaposition Rhine 
with a load 13. 
[0020] 

[Effect of the Invention] The 1st diode by which the 1st level shift 
means which carries out the level shift of the source potential of Maine 
MOSFET was connected to the inversed input terminal of amplifier from 
the source terminal of said Maine MOSFET in the forward direction 
according to invention according to claim 1 as explained above, It 
constitutes from the 1st resistance connected between this inversed 
input terminal and the low voltage point. The 2nd diode by which the 2nd 
level shift means which carries out the level shift of the source 
potential of Mirror MOSFET was connected to the non-inversed input 
terminal of said amplifier from the source terminal of said mirror 
MOSFET in the forward direction, Since it constituted from the 2nd 
resistance connected between this non-inversed input terminal and the 
low voltage point, The forward voltage of diode can be controlled by 
several mV order on the manufacture process of IC. moreover, from each 
other being offset, the forward voltage of the 1st diode of Maine MOSFET, 
and the 2nd diode by the side of Mirror MOSFET Dispersion in the forward 
voltage of the 1st diode and the forward voltage of the 2nd diode is 
suppressed very very small, and current detection precision can be 
rai scd. 

[0021] According to invention according to claim 2, it is the current 
detector applied to H bridge. The 1st diode by which ihc 1st level shift 
means which carries out the level shift of the source poiontial of high 
side left-hand side Maine MOSFET was connected to the inversed input 
terminal of amplifier in the forward direction from the source terminal 
of said high side left-hand side Maine MOSFET, It constitutes from the 
1st resistance connected between this inversed input terminal and the 
low voltage point. The 2nd diode by which the 2nd level shift means 
which carries out the level shift of the source potential of the high 
side left-hand side mirror MOSFET was connected to the non-inversed 
input terminal of said amplifier in the forward direction from the 
source terminal of said high side left-hand side mirror MOSFET, It 
constitutes from the 2nd resistance connected between this non-inversed 
input terminal and the low voltage point. The 3rd level shift means 
which carries out the level shift of the source potential of high side 
right-hand side Maine MOSFET is constituted from the 3rd diode connected 
to the inversed input terminal of said amplifier in the forward 



direction from the source terminal of said high side right-hand side 
Maine MOSFET, and said 1st resistance. Since the 4th level shift means 
which carries out the level shift of the source potential of the high 
side right-hand side mirror MOSFET was constituted from the 4th diode 
connected to the non-inversed input terminal of said amplifier in the 
forward direction from the source terminal of said high side right-hand 
side mirror MOSFET, and said 2nd resistance, Current detection precision 
can be raised like the effect of the invention of the claim 1 above- 
mentioned publication. Moreover, since amplifier etc. was made into one 
piece common to high side left-hand side and high side right-hand side, 
it can make a circuit scale small. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the 1st example of the 

current detector concerning this invention. 

[Drawing 2] It is the circuit diagram showing the 2nd example of this 
invention. 

[Drawing 3] It is the circuit diagram showing the 3rd example of this 
invention. 

[Drawing 4] It is the circuit diagram showing the 1st conventional 

example of a current detector. 

[Drawing 5] It is the circuit diagram showing the 2nd conventional 
example. 

[Drawing 6] It is drawing showing the drain property of MOSFET for 
explaining the trouble of the conventional example. 
[Description of Notations] 

3 Maine MOSFET (High Side Left-hand Side Maine MOSFET) 



4 Mirror MOSFET (High Side Left-hand Side Mirror MOSFET) 

5 1st Diode 

6 1st Resistance 

7 2nd Diode 

8 2nd Resistance 

9 Amplifier 

10 Transistor 

11 Feedback Resister 

12 Resistance for Current Detection 

13 Load 

23 High Side Right-hand Side Maine MOSFET 

24 High Side Right-hand Side Mirror MOSFET 

25 3rd Diode 
27 4th Diode 

35 Low Side Left-hand Side Power Metal-oxide Semiconductor Field Effect 
Transistor 

36 Low Side Right-hand Side Power Metal-oxide Semiconductor Field Effect 
Transistor 
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